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(57) ABSTRACT

This device for the sealed retention of a pipe for the sealed
penetration of a partition wall by the pipe comprises a body
equipped with a sealed axial passage for the pipe and with a
peripheral region for the sealed mounting of the device 1n an
orifice made 1n the partition wall. The body comprises a set of
rigid retaining sectors each comprising a bearing shoe for the
pipe, and a sealing material positioned between the sectors to
delimait the said sealed passage, and around the said sectors 1n
the said peripheral region of the body via which region it 1s
mounted on the partition wall.
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DEVICE FOR THE SEALED RETENTION OF
A PIPE, METHOD FOR THE SEALED
MOUNTING OF A PIPE THROUGH A
PARTITION WALL AND USE OF SUCH A
DEVICE FOR THE SEALED PENETRATION 5

OF A PARTITION WALL OF AN AIRCRAFT
TANK

BACKGROUND OF THE INVENTION 1. Field of
the Invention 10

The mvention deals in general with sealing devices and
relates more specifically to the sealed mounting of a pipe
through a partition wall.

One particular advantageous application of the inventionis 15
the sealed penetration of a feed pipe through the wall of a fuel
tank for an aircrait, particularly an airplane kerosene tank. 2.
Description of the Relevant Art

As will be appreciated, introducing a pipe through a parti-
tion wall entails making an orifice 1n the partition wall and 20
generally involves the use of a seal inserted 1n the orifice.
Conventionally, the seal 1s made of an elastically deformable
material and has an axial passage into which the pipe 1s
introduced and an annular peripheral groove in which the
edge of the orifice made 1n the partition wall 1s 1nserted. 25

The orifice 1s s1zed to ensure suilicient sealing between the
pipe and the seal, as too 1s the annular groove which collabo-
rates with the partition wall.

The assembly on the one hand seals the connection and, on
the other hand, holds the pipe in place. 30
However, when the assembly 1s imntended to be used in an

environment in which the mechanical stresses are relatively
high, forces applied to the pipe tend to cause the seal to
deform causing this seal no longer to be able effectively to
perform the required sealing function and possibly, 1n certain 35
extreme cases, pulling out of the orifice.

A situation such as this 1s unacceptable 1n applications for
which the pipe retention function and the sealing function
have to be performed effectively even 1n the event of severe
mechanical forces. 40

This 1s particularly the case 1n the field of aviation, particu-
larly 1n the case of the sealed penetration of a partition wall of
a kerosene tank.

SUMMARY OF THE INVENTION 45

It 1s therefore an object of the ivention to alleviate the
disadvantages associated with the use of conventional sealing
devices and to propose a device for the sealed penetration of
a partition wall by a pipe that 1s capable of retaining the pipe 50
and of sealing the connection even 1n the event of strong
mechanical forces.

In a first aspect, a subject of the invention 1s therefore a
device for the sealed retention of a pipe for the sealed pen-
ctration of the pipe through a partition wall, comprising a 55
body equipped with a sealed axial passage for the pipe and
with a peripheral region for the sealed mounting of the device
in an orifice made 1n the partition wall.

The body of the device comprises a set of rigid retaiming
sectors each comprising a bearing shoe for the pipe, and a 60
sealing material positioned between the sectors to delimait the
said sealed passage, and around the said sectors in the said
peripheral region of the body via which region 1t 1s mounted
on the partition wall.

Thus, thanks to the use of the rigid sectors, the pipe can be 65
retained effectively 1n a fixed predetermined position and the
device 1s given enough rnigidity to prevent any appreciable

2

deformations of the device that could be hable to impair 1ts
overall shape and therefore the sealing of the connection.

Furthermore, thanks to the use of the sealing material posi-
tioned between the sectors and around the latter, sealing 1s
afforded both between the device and the pipe and between
the device and the partition wall.

According to another feature of the invention, the sectors
can move radially outwards as the pipe 1s inserted through the
sealed passage, so as to force the peripheral region of the body
against the partition wall counter to a forces exerted by the
sealing material that forces the shoes to bear against the pipe.

In one embodiment the body comprises a core made of
rigid material, comprising a base from which the said sectors
extend.

For example, each sector comprises an external radial
groove filled with the said sealing material, to that point onthe
said peripheral region of the body via which 1t 1s mounted on
the partition wall.

Advantageously the sealing material comprises a set of
coaxial and parallel ribs projecting into the sealed passage.

As far as the bearing shoes are concerned, these project
radially 1nto the passage.

For example, the device comprises four retaining sectors.
In one embodiment, the rigid sectors are made of composite.

The sealing material, for its part, for example contains
silicone.

In a second aspect, another subject of the invention 1s a
method for the sealed mounting of a pipe through a partition
wall by means of a sealed retention device as defined herein-
above.

This method comprises the steps of:

inserting the device 1n an orifice made 1n the partition wall;

and

introducing the pipe 1nto the sealed passage of the body 1n

such a way as, on the one hand, to force the sectors and
the sealing material surrounding the sectors against the
partition wall and, on the other hand, to force the bearing
shoes against the pipe.

In a third aspect, yet another subject of the invention 1s the
use of a retaiming device as defined hereinabove for the sealed
penetration of a partition wall of an aircraft tank.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the invention will
become apparent from reading the following description,
given solely by way of nonlimiting example and made with
reference to the attached drawings 1n which:

FIGS. 1 and 2 are perspective views of a device according,

to the invention;

FIGS. 3 and 4 are two side views of the device of FIGS. 1

and 2, in two different orientations;

FI1G. 5 1s a view from above of the device of FIGS. 1 to 4;

FIGS. 6 and 7 are views 1n section, on VI-VI and VII-VII

respectively, of the device of FIG. 5;

FIG. 8 1s a view from above of the device showing how 1t 1s

mounted on a partition wall;

FIGS. 9 and 10 are side views of the device of FIG. 8, 1n

respective orientations;

FIGS. 11 and 12 are views 1n section on XI-XI and XII-XII,

respectively, of the device of FIG. 8;

FIGS. 13 to 16 show the device after 1t has been mounted 1n

an orifice made in the partition wall; and

FIGS. 17 to 22 show the device of FIG. 1 after 1t has been

mounted 1n the orifice made 1n the partition wall and
after the pipe has been mtroduced.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1 to 4 depict a device for the sealed retention of a
pipe according to the invention, denoted by the overall
numerical reference 10.

In the intended application, this device 1s intended to retain
and seal a feed pipe passing through a partition wall of a
kerosene tank carried on board an airplane.

However, it would not constitute a departure from the
scope of the mvention if the device were intended for the
sealed mounting of a pipe or pipeline through other types of
partition wall.

As may be seen, the device 10 has an annular overall shape,
here of circular cross section.

It essentially comprises a body 12 provided with an axial
passage 14 for the sealed passage of the pipe and with an
annular flange 16. When considering the direction in which
the pipe 1s mtroduced into the passage 14, the body 12 com-
prises a proximal end facing towards the flange 16 and an
opposite distal end, of planar shape.

As will be described 1n detail heremafiter, the body 12 1s
intended to be introduced 1nto a corresponding shaped orifice
made 1n the partition wall, bearing in a sealed manner against
this wall via the annular flange 16.

The body 12 comprises a core 18 made of a rigid material
that retains the pipe and gives the body enough rnigidity to
allow 1t to be subjected to mechanical forces without giving
rise to any major deformation of the device.

For example, the core 18 1s made of composite.

The core 18 comprises a set of retaining sectors 20-a, 20-5,
20-¢, 20-d, 1n this instance four of these angularly distributed
within the body 12.

Each sector extends from a common annular base 22 that
forms the flange 16, and comprises a branch 24 that has a
proximal first end extending from the base 22 and a distal end
provided with a bearing shoe 26.

Each shoe 26 internally comprises a bearing surface 28 for
the pipe, facing towards the. passage 14 and projecting there-
into and, externally, an annular shoulder 30 which, with the
external peripheral surface 32 of the branch 24 and with a
radial surface 34 of the base 22, delimits a peripheral groove
36.

As can be seen 1n FIGS. 6 and 7, the bearing shoes and, 1n
particular, the bearing surfaces 28, are positioned facing one
another 1n pairs so as to form a distal portion of the passage
14.

The retaining sectors will thus be designed in such a way
that the passage delimited by the bearing surfaces 28 substan-
tially corresponds to the external diameter of the pipe.

However, the diameter of the passage delimited by the shoe
at the base of the shoes 1s slightly greater than that of the pipe,
whereas the diameter of this passage at the distal end of the
shoes 1s slightly smaller than that of the pipe.

Thus, and although the core 18 1s made of a rigid matenal,
thanks to the canterlevered arrangement of the bearing sur-
faces 28 with respect to the base 22, and 1n particular thanks
to the presence of the branches 24, as the pipe 1s introduced,
the retaining sectors 20a, 205, 20¢, 204 are liable to move
radially outwards, through the deformation of the branches
24.

In other words, the bearing shoes are capable of adopting a
first, rest, configuration visible in FIGS. 1 to 7 and an active
position which they adopt after the pipe has been introduced
into the passage 14 and which 1s visible in FIGS. 19 to 22.

As can be seen 1n FIGS. 6 and 7, the bearing surfaces 28
will be inclined so that they converge slightly towards the
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distal end of the passage 14, at an angle corresponding sub-
stantially to the angle of angular deformation of the retaining
sectors as the pipe 1s itroduced, so that following mtroduc-
tion, the bearing surfaces 28 will be parallel to the axis of the
passage 14 which will therefore rest flat against the external
peripheral surface of the pipe.

Moreover, as visible in F1IGS. 1 to 4, the body 12 comprises
a sealing material arranged between the retaining sectors
20-a, 20-b, 20-c and 20-d, on the inside and on the outside of
the core 18.

In other words, between the retaining sectors, the body 12
has radial partition walls such as 38, which are elastically
deformable.

The body 12 also comprises an external annular ring 40
made of sealing material surrounding the retaining sectors
20-a, 20-b, 20-c and 20-d.

In particular, the sealing material 1s arranged 1n the groove
36 to constitute a peripheral mounting region via which the
body 1s mounted on the partition wall.

Internally, the body 12 comprises an internal sleeve 42
made of sealing material, internally bordering the branches
24 of the retaining sectors. As can be seen, this sleeve 42 1s
internally provided with a set of coaxial ribs, such as 44, and
delimits, together with the bearing surfaces 28, the passage 14
tfor the pipe.

For example, the sealing material contains silicone.

However, any other elastically deformable material suited
to the intended use could just as easily be used 1in place of the
s1licone.

The partition walls 38, the external band 40 and the internal
sleeve 42 are formed 1n one piece simultaneously 1n one and
the same molding operation.

Thus, for example, the core 18, including the retaining
sectors 20-a, 20-b, 20-¢, 20-d and the base 22 may be pro-
duced as a single piece by molding a rigid plastic, the sealing
material then being overmolded onto the core 18 to create
partition walls 38, the outer ring 40 and the inner sleeve 42.

As mentioned previously, the groove 36, covered with seal-
ing material, 1s mtended to constitute a region for mounting
the device on the partition wall. The bearing shoes 26 are
intended to retain the pipe 1in a predetermined fixed position
through the partition wall, while the internal sleeve 42, pro-
vided with its annular ribs 44, 1s intended to provide sealing
around the pipe.

The device which has just been described 1s used as fol-
lows.

In a first step visible 1n FIGS. 9 to 16, the body 12 has first
of all to be mserted 1nto the orifice O made in the partition wall
C. To do this, the body will be given dimensions substantially
corresponding to those of the orifice O so that the body can be
inserted 1n the orifice as a relatively tight fit. In this position,
visible m FIGS. 13 to 16, the body bears via 1ts tlange 16
against the partition wall C with the interposition of sealing
material. On the other side, 1t projects via its distal end. In this
position, the retaining sectors are in the rest position men-
tioned previously.

In the next step, i1llustrated in FIGS. 17 to 22, all that 1s
required 1s for a pipe C' to be 1nserted through the passage 14.
The pipe 1s mnserted from the proximal end of the body 12.

As the pipe 1s being itroduced, the retaining sectors are
deformed from the rest position to the active position so that
the bearing surfaces 28 rest tlat against the external peripheral
surface of the pipe C'.

Thanks to this radial deformation of the core, the sealing
material with which the groove 36 1s filled 1s pressed against
the peripheral edge of the onfice in the partition wall, ensur-
ing a perfect seal in this region.
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Furthermore, during the deformation, the annular shoulder
30 of the shoes presses against the wall of the partition,
thereby preventing any unwanted pulling-out of the device
which remains retained against the wall by the flange 16 and
by the shoulder 30.

Thanks to the arrangement which has just been described,
the pipe 1s retained 1n an excellent manner while at the same
time allowing i1t to move axially and providing excellent
damping of vibrations and an excellent seal, even under
strong mechanical forces, thanks to the retention of the device
on the partition wall by the flange and by the shoulder, by the
retention of the pipe by the bearing shoes forced against the
pipe by the strip of sealing material with which the groove 3
1s filled, and an excellent seal of the pipe, thanks to the inner
sleeve 42 provided with 1ts ribs 44.

It will also be noted that the retaining device that has just
been described also provides electrical insulation between the
pipe and the partition wall penetrated.

What 1s claimed 1s:

1. A device for the sealed retention of a pipe for the sealed
penetration of the pipe through a partition wall, comprising a
body equipped with a sealed axial passage for the pipe and
equipped with a peripheral region for the sealed mounting of
the device 1n an orifice made 1n the partition wall, wherein the
body comprises a set of rigid retaining sectors each compris-
ing a branch comprising an end provided with a bearing shoe
for bearing directly against the pipe, and wherein a sealing
maternal 1s positioned between the rigid retaining sectors to
delimit the sealed axial passage and around the rigid retaining
sectors to form an outer annular ring 1n the peripheral region
of the body proximate the partition wall; and wherein the
body comprises a core made of rigid maternal, comprising a
base from which the rigid retaining sectors extend, wherein
the base bears against the partition wall with the interposition
of sealing material, wherein the bearing shoes and the base
have a cantilevered arrangement, the body comprising an
internal sleeve made of the sealing material, internally bor-
dering the branches of the retaining sectors, the sealing mate-
rial being overmolded onto the core to create the outer ring,
and the 1nner sleeve.
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2. A device according to claim 1, wherein the rigid retain-
ing sectors can move radially outwards as the pipe 1s inserted
through the sealed axial passage, so as to force the peripheral
region of the body against the partition wall counter to a force
exerted by the sealing material that forces the bearing shoes to
bear against the pipe.

3. A device according to claim 1, wherein each rigid retain-
ing sector comprises an external radial groove filled with the

sealing material at a point on the peripheral region proximate
the partition wall.

4. A device according to claim 1, wherein the sealing
material comprises a set of coaxial and parallel ribs projecting
into the sealed axial passage.

5. A device according to claim 1, wherein the bearing shoes
project radially into the sealed axial passage.

6. A device according to claim 1, wherein the device com-
prises four rigid retaining sectors.

7. A device according to claim 1, wherein the rigid retain-
ing sectors are made ol a composite material.

8. A device according to claim 1, wherein the sealing
material contains silicone.

9. A device according to claim 1, further comprising a
means of electrical insulation between the pipe and the par-
tition wall.

10. A method for the sealed mounting of a pipe through a
partition wall using a sealed retention device according to
claim 1, comprising;

inserting the device 1 an orifice made 1n the partition wall;

and

introducing the pipe into the sealed passage of the body 1n
such a way as, on the one hand, to force the rigid retain-
ing sectors and the sealing material surrounding the rigid
retaining sectors against the partition wall and, on the
other hand, to force the bearing shoes against the pipe.

11. Use of the device according to claim 1 for the sealed
penetration of a partition wall of an aircraft tank.

¥ o # ¥ ¥
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